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Ampere, Weber, and others ; but the best experimental proof of
the truth of this proposition is to be found in the uniformly con-
sistent results obtained by means of measuring instruments
made and graduated to give absolute determinations by applying
it. Weber's electro-dynamometer was the first instrument of this
kind constructed, and with it the inventor accurately verified
the laws of electromagnetic action which had previously been
announced by Ampere, as a deduction from his celebrated series
of four experiments.

Ampere however, besides giving the theorem of the equivalence
of currents and magnetic shells, took another view of the sub-
ject, in which he regarded every element of a conductor carrying
a current as acted on by every element of the other conductor,
and the law of action which he gave was a law for the mutual
action between two elements, This law agrees with experiment
in so far as it gives when applied over the whole circuit of each
conductor exactly the electromagnetic action observed ; but it
is only one of several laws of action between elements which do
the same thing. The actions in all cases which have been
investigated have been actions between parts of different closed
circuits, or between different parts of one closed circuit, and no
difference in result has been found between these two cases.
We are in ignorance of how two unclosed conductors, or two
parts of an unclosed circuit, carrying currents (if such an
arrangement can really be obtained) act upon one another, but,
though this be true^it is allowable in the case of closed circuits
to establish and, use any formula for the mutual action of each
pair of elements, which is mathematically true in the sense of
giving the actual forces observed between the circuits. A
simple expression of this kind is that found by Ampere. We
shall here give first some account of Ampere's experiments, and
show how by means of a certain assumption the law given by
him can be deduced.

These experiments were made by means of apparatus invented
by Ampere himself, copies of which are now to be found in
almost all collections of apparatus. The chief piece is one for
enabling a part of a closed circuit (in itself generally nearly a
closed circuit), to turn freely round a vertical axis. The arrange-
ment with the movable conductor in position is shown in the
diagram (Fig. 28).

Two metallic  cups  containing mercury are  arranged close Apparatus,
together in the same vertical line at the extremities of two
projecting arms, and in these rest the turned down extremities
of the movable conductor.   This has different forms according
to the ef ect to be tested or measured,   The two arms carrying
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